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Errors in redshift measurements as small as ∆z ∼ 0.0001 can have significant impact on the value of inferred
cosmological parameters such as H0 (Davis et al. 2019). We have earlier reported that the redshifts of over 100
Type Ia supernovae (SNe Ia) which are in common between the SDSSII-SNLS3 Joint Lightcurve Analysis (JLA)
catalogue (Betoule et al. 2014) and the subsequent Pantheon compilation (Scolnic et al. 2018) are discrepant — some
by as much as ∆z ∼ 0.1 (Rameez 2019a). We study the impact of this on the inferred value of H0 using calibrations of
the supernova absolute magnitude via the ‘local distance ladder’ (Riess et al. 2016). For supernovae with ∆z > 0.025,
the JLA redshifts favour H0 ∼ 72 km s−1Mpc−1, while the Pantheon redshifts favour H0 ∼ 68 km s−1Mpc−1.
For comparison the value inferred (assuming the flat ΛCDM model) from the Planck data on CMB anisotropies is
H0 ∼ 67.4± 0.5 km s−1Mpc−1 (Aghanim et al. 2018). Thus the systematic uncertainties that apparently still plague
the distance ladder measurement of H0 undermine the significance of the discrepancy claimed by Riess et al. (2019).
METHOD
We use the peak B band apparent magnitudes mB of the SNe Ia as reported in the JLA (Betoule et al. 2014) and
Pantheon (Scolnic et al. 2018) catalogues. The distance modulus is given by:
µSN = mB −M0B + αx1 − βc (1)
in terms of the absolute magnitude M0B and the stretch and colour corrections, x1 and c applied to the SNe Ia
lightcurves. For the redshifts z . 1 to be considered, the luminosity distance dL can be quite accurately (to within
7%) expanded as a Taylor series in terms of the Hubble parameter H0, the deceleration parameter q0 ≡ −a¨a/a˙2, the
jerk j0 ≡ ˙¨a/aH3 and the curvature energy density Ωk ≡ −kc2/H20a20 (e.g. Visser 2014):
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Following Riess et al. (2016), we set q0 = −0.55, j0 = 1 and Ωk = 0 in the fits. While precise measurements of H0
require the simultaneous calibration of M0B using a local distance ladder, we fix M
0
B to -19.10 (Riess et al. 2016) with
the specific aim of studying the impact of redshift errors on H0, since none of the 20 SNe with Cepheid calibrations for
the host galaxies reported in Riess et al. (2016) are included in either the JLA or Pantheon compilations. We use emcee
(Foreman-Mackey et al. 2013) to perform a Markov Chain Monte Carlo scan in likelihood over the parameter space of
H0, α, β and σint, the intrinsic dispersion. The observed shift in H0 is found to be robust with respect to alternative
parametrisations of the likelihood, which are provided in the Jupyter notebook (Rameez 2019b) using which all figures
and numbers above may easily be reproduced. The results are shown in Figure 1 which makes it evident that the
derived value of H0 varies by several km s
−1Mpc−1 depending on which public SNe Ia catalogue is used. In particular
the value obtained using the more recent Pantheon catalogue (Scolnic et al. 2018) is quite consistent with the CMB
determination (Aghanim et al. 2018). A significant discrepancy cannot therefore be claimed (cf. Riess et al. 2019).
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2Figure 1. Left: Posteriors on H0 from the SNe Ia in JLA which have zJLA − zPantheon > 0.0025, using JLA redshifts (blue)
and Pantheon redshifts (pink). Since the Pantheon magnitudes are also discrepant (Scolnic 2019), the posterior using both
Pantheon redshifts and magnitudes are also shown (in green). Right: The same with zJLA − zPantheon > 0.0005.
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